1 1. (original) A method of providing concurrent access to a resource object, the method 

2 comprising the computer-implemented steps of: / 

3 creating and storing a lock data structure for ar particular resource object, the lock data 

4 structure comprising data indicative/of values for a resource object 

5 identification, a lock type, and a version number related to a number of 

6 changes to the resource object since the lock data structure was generated; 

7 receiving a request from a requesting p/ocess for a requested lock type for access to 

8 the particular resource object; and 

9 determining whether to grant the reoiiest based on the requested lock type and the 
10 lock type in the lock data structure. 

1 2. (original) A method as recited inyClaim 1, further comprising the step of: 

2 if it is determined to grant the refquest, then 

3 bringing the value of tme lock type in the data structure into agreement with 

4 the lock type in the request; 

5 generating a lock oBject having data indicative of the values for the resource 

6 object identification, the lock type and the version number from the 

7 lock datar structure, and 

8 returning the Idck to the requesting process. 

1 3. (original) A method as recited in Claim 1, further comprising the steps of: 

2 receiving a lock to yoe released having data indicative of values for the resource object 

3 identificatton and the lock type and the version number; 



2 



determining whether the data indicative of the valine for the lock type in the lock to be 

released indicates an exclusive lock, andy 
if it is determined the data indicates the exclusive lock is to be released, then changing 

the value for the version number in tne lock data structure based on the value 

of the version number in the lock to be released. 

(original) A method as recited in Claim 2, wherein: 

the lock data structure further comprise^ a reference number; 

said step of generating a lock data structure further comprises setting the reference 

number to a predetermined mitial value; and 
said method further comprises, if if is determined to grant the request, then replacing 

the value of the referenc^number in the lock data structure with a sum of the 

value of the reference njamber in the lock data structure and a predetermined 

reference change value 

(original) A method as recited in Claim 4, further comprising the steps of: 

receiving a lock to be released having data indicating the particular resource object; 

determining whether therreference number substantially equals the predetermined 
initial value of me reference number; and 

if it is determined the^reference number does not substantially equal the 

predetermined initial value, then replacing the value of the reference number 
in the lock/data structure with a difference substantially equal to the value of 
the reference number in the lock data structure minus the predetermined 
reference change. 
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1 6. (original) A method as recited in Claim 5/ further comprising, if it is determined the 

2 reference substantially equals the predeterminecy initial value, then deleting the lock data 

3 structure for the particular resource object. 

1 7. (canceled) 




1 8. 
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(currently amended) A method of updating a resource object using optimistic locks. 



the method comprising the computer-implemented steps of: The method as recited in Claim 
7, said using the optimistic lock comprising: 

receiving from a client process a re juest to update a particular resource object; 



sending to a lock manager process 



resource object, the requesi 



a request for a first lock for access to the particular 



including data indicating an optimistic lock type: 



receiving the first lock for access io the particular resource object, the first lock 

including data indicating tie resource object, the optimistic lock type and a 
first value for a version number related to a number of chanjges to the resource 
object since the lock manager generated a lock data structure corresponding to 
the resource object: and 
updating the resource object by i 

sending to a lock manadbr process a request for a second lock for access to the 
particular resouipe object, the request including data indicating the 
resource object identification and an exclusive lock type; 
receiving the second lock for access to the particular resource object, the 
second lock inqluding data indicating the resource object 
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identification, the exclusive lock lype and a second value for the 
version number; / 
determining whether the second value for the version number substantially 

equals the first value for the vei-sion number; and 
if the second value substantially equals the first value, then 

committing an updated resour :e object to the resource, and 
replacing the second value in fhe reference number in the second lock 
with a third value of tl4e version number, the third value 
computed by adding tpe second value and a predetermined 
version change value! 



1 9. (original) The method as recited in Claim 81 further comprising, if the second value 

2 does not substantially equal the first value, then sliding a message to the client process, the 

3 message indicating that the resource object was not updated. 

1 10. (currently amended) The method as recited in Claim ? 8, further comprising sending 

2 to the lock manager process a first release message to release the first lock. 

1 11. (currently amended) The method as recited in Claim ^ 10, further comprising sending 

2 to the lock manager process a second release message to release the second lock. 
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12. (currently amended) The method as recited in Claim 9, further comprising sending to 
the lock manager process a second r elease message to release the second lock, the second 



release message including data indicating the third value of the version number in the second 



lock and the exclusive lock type, wherein th(; 



third value of the version number is used by the 



lock manager to replace the second value of the version number in the lock data structure. 
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13. (original) A computer-readable medium carrying one or more sequences of 
instructions for providing concurrent access to a resource object, which instructions, when 
executed by one or more processors, cause tlje one or more processors to carry out the steps 
of: 

generating a lock data structure for a particular resource object, the lock data structure 
comprising data indicative o values for a resource object identification, a lock 
type, and a version number r dated to a number of changes to the resource 
object since the lock data stricture was generated; 

receiving a request from a requesting process for a requested lock type for access to 
the particular resource object; and 



determining whether to grant the request based on the requested lock type and the 
lock type in the lock data structure. 



14. (currently amended) A computer-readable medium carrying one or more sequences of 
instructions for updating a resource object, which instructions, when executed by one or more 
processors, cause the one or more proces lovs to carry out the steps of: 

request to update a particular resource object; 



receiving from a client process a 



sending to a lock manager process a request for a first lock for access to the particular 
resource object, the requlst including data indicating an optimistic lock type; 

receiving the first lock for access to the particular resource object, the first lock 

including data indicating the resource object, the optintiistic lock type and a 
first value for a version number related to a number of changes to the resource 
object since the lock manager generated a lock data structure corresponding to 
the resource object; md 



using the optimistic lock to update updating the resource omect by 

sending to a lock manager process a request for aiecond lock for access to the 
particular resource object, the request inpudine data indicating the 
resource object identification and an exrclusive lock type: 
receiving the second lock for access to the particular resource object, the 
second lock including data indicating the resource object 
identification, the exclusive lock type and a second value for the 
version number: 

determining whether the second value for the version number substantially 

equals the first value for the v/rsion number; and 
if the second value substantially equals the first value, then 

committing an updated resource object to the resource, and 
replacing the second vali^ in the reference number in the second lock 
with a third value of the version number, the third value 
computed by/dding the second value and a predetermined 
version change value . 
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15. (original) An apparatus for providing concurrent access to a resource object, 
comprising: 

a processor; 

one or more stored sequences of instructions which, when executed by the processor, 
cause the processoj to carry out the steps of: 

generating a lock data structure for a particular resource object, the lock data 
structure comprising data indicative of values for a resource object 



identification, a lock type, and a version niamber related to a number of 
changes to the resource object since the/ock data structure was 
generated; 

receiving a request from a requesting procesfe for a requested lock type for 

access to the particular resource ob/ect; and 
determining whether to grant the request pased on the requested lock type and 

the lock type in the lock data structure. 

(currently amended) An apparatus for updating a resource object, comprising: 
a processor; 

one or more stored sequences of instruction&f which, when executed by the processor, 
cause the processor to carry out the steps of: 

receiving from a client process a y^uest to update a particular resource object; 

sending to a lock manager process a request for a first lock for access to the 
particular resource objec/, the request including data indicating an 
optimistic lock type; 

receiving the first lock for access to the particular resource object, the first 
lock including data indicating the resource object, the optimistic lock 
type and a first valuj for a version number related to a number of 
changes to the resojrce object since the lock manager generated a lock 
data structure corresponding to the resource object; and 



using the optimistic lock to update updating the resource object by 

sending to a lock manager process a request for a second lock for 

access to the particular resource object, the request including 
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data indicating the resoiyce object identification and an 
exclusive lock type; 
receiving the second lock for/access to the particular resource object, 
the second lock inclpding data indicating the resource object 
identification, the exclusive lock type and a second value for 
the version number: 
determining whether the second value for the version number 

substantially equals the first value for the version number; and 
if the second value substantially equals the first value, then 

committing an updated resource object to the resource, and 
replacing the^ second value in the reference number in the 

secoffid lock with a third value of the version number, 
the/third value computed by adding the second value 
ani a predetermined version change value . 

17. (original) An apparatus for providing concurrent access to a resource object, 
comprising: 

means for generating a lock data structure for a particular resource object, the lock 
data structure comprising data indicative of values for a resource object 
identification, a lock /type, and a version number related to a number of 
changes to the resource object since the lock data structure was generated; 

means for receiving a request from a requesting process for a requested lock type for 
access to the particular resource object; and 
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means for determining whether to grant the reqijest based on the requested lock type 
and the lock type in the lock data structi 
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(currently amended) An apparatus for updating a resource object, comprising: 
a means for receiving from a client process a /equest to update a particular resource 
object; 

a means for sending to a lock manager process a request for a first lock for access to 
the particular resource object, the yequest including data indicating an 
optimistic lock type; 

a means for receiving the first lock for a^;cess to the particular resource object, the 

first lock including data indicatmg the resource object, the optimistic lock type 
and a first value for a version number related to a number of changes to the 
resource object since the lock^anager generated a lock data structure 
corresponding to the resource object; and 

a means for using the optimistic lock to update updating t he resource object^ 
including 

a means for sending to a lock manager process a request for a second lock for 
access to the particular resource object, the request including data 
indicating the resource object identification and an exclusive lock tvpe: 



le/s 



a means for receiving thef second lock for access to the particular resource 
object, the second lock including data indicating the resource object 
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identification, tne exclusive lock tvpe and a second value for the 



version number: 
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a means for determining whether the seconcwalue for the version number 
substantially equals the first value for the version number; 

a means for committing an updated resource object to the resource if the 
second value substantially equals the first value; and 

a means for replacing the second value/in the reference number in the second 
lock with a third value of the version number if the second value 
substantially equals the first A^alue, the third value computed by adding 
the second value and a predetermined version change value . 

19. (new) The computer-readable medium as/recited in Claim 14, wherein the 
instructions, when executed by one or more pro/;essors, cause the one or more processors to 
carry out the step of: 

if the second value does not substantially equal the first value, then sending a message 
to the client process, the mejssage indicating that the resource object was not 
updated. 

20. (new) The computer-readable me^dium as recited in Claim 14, wherein the 
instructions, when executed by one or jiiore processors, cause the one or more processors to 
carry out the step of: 

sending to the lock manager/process a first release message to release the first lock. 



1 21. (new) The^computer-read^le medium as recited in Claim 20, wherein the 

2 instructions, whj6n executed by dnc or more processors, cause the one or more processors to 

3 carry out the s/ep of: 
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4 sending to the lock manager process a secpnd release message to release the second 

5 lock. 

1 22. (new) The computer-readable medium/as recited in Claim 19, wherein the 

2 instructions, when executed by one or more jjrocessors, cause the one or more processors to 

3 carry out the step of: 

4 sending to the lock manager proces^ a release message to release the second lock, the 

5 release message including aata indicating the third value of the version 

6 number in the second locWand the exclusive lock type, wherein the third value 
\ 7 of the version number is used by the lock manager to replace the second value 

'Y / 

'8 of the version number ia the lock data structure. 

1 23. (new) The apparatus as recited in Claim 16, wherein the instructions, when executed 

2 by one or more processors, cause the one or more processors to carry out the step of: 

3 if the second value does not substantially equal the first value, then sending a message 

4 to the client process, the message indicating that the resource object was not 

5 updated. 

1 24. (new) The apparatusyas recited in Claim 16, wherein the instructions, when executed 

2 by one or more processors/cause the one or more processors to carry out the step of: 

3 sending to the lock manager process a first release message to release the first lock. 



1 25. (new) The apparatus as recited in Claim 24, wherein the instructions, when executed 

2 by one or more processors, cause the one or more processors to carry out the step of: 

3 sending to th/lock manager process a second release message to release the second 



4 lock( 
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1 26. (new) The apparatus as recited in Claim 23, wherein the instructions, when executed 

\ 2 by one or more processors, cause the one or more processors to carry out the step of: 

3 sending to the lock manager process a rel^se message to release the second lock, the 

4 release message including data indicating the third value of the version 

5 number in the second lock and me exclusive lock type, wherein the third value 

6 of the version number is used by the lock manager to replace the second value 

7 of the version number in the lock data structure. 

I A 1 27. (new) The apparatus as recited in Claim 18, further comprising: 

^^^^^^"^2 means for sending a message to theiclient process if the second value does not 

3 substantially equal the first/value, the message indicating that the resource 

4 object was not updated. / 

1 28. (new) The apparatus as recited in Claim 18, further comprising: 

2 means for sending to the lock roanager process a first release message to release the 

3 first lock. / 

1 29. (new) The apparatus as recited in Claim 28, further comprising: 

2 means for sending to the look manager process a second release message to release 

3 the second lock. / 

1 30. (new) The apparatus as reciled in Claim 27, further comprising: 

2 means for sending to the lock manager process a second release message to release the 

3 second lock, the second release message including data indicating the third value 

4 of the version number in the second lock and the exclusive lock type, wherein 
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the third value of the/ersion number is used by the lock manager to replace the 
second value of me version number in the lock data structure. 
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